Wa ter and energy resources are becoming increasingly scarce and valuable. To preserve these resources and to hold the costs of production down, improved irrigation management techniq ues are being examined.
For a full cover crop, ET depends primarily on the amount of energy available to evaporate water, and therefore depends on solar radiation and air temperature. At less than full cover, ET depends primarily on the crop cover and the surface soil moisture.
To use the ET model for a field, one must know the soil type, the water holding capacity of the soil, and the initial moisture in the soil profile, as well as daily maximum and minimum temperature, solar radiation, leaf-area index, rainfall, and irrigation. The model then estimates evaporation and transpiration and calculates a soil moisture balance for the day.
Solar radiation and temperature measurements are available from the National Weather Service and from seve ral Agricultural Experiment Stations.
leaf-area index is the ratio of green leaf surface area to soil surface area and is determined by measuring the leaf area of representative plants and multiplying by the number of plants in a given soil area (plant population). The best results are obtained by measuring the leaf-area index in each field, but since a crop follows a specific pattern of growth and development, leaf-area index could be estimated from generalized curves. After the da ily ET is the soil moisture balance is updated by adding rainfall or irrigation and subtracting ET, runoff and deep percolation. An irrigator who knows the soi l moisture status of his fields and the rate a crop uses water can make better management decisions. An example of ET and soil moisture balance information is presented in Figure 1 .
Soil Moisture Balance
The soil moisture balance is calculated daily by the model. A weekly soil moisture balance from July 16 through August 13 is calculated in a similar way for the same field as shown below.
Soil Moisture Information
To maintain a soil-moisture balance, you must f irst know how much water is in the soil profile and how much of that water is available for uptake by the plants. The bes~ way to determine the in itial soil moisture is to take a soil sample with a probe and weigh the samples while they are moist, then after they dry. The irrigator in this example scheduled his water a pplications to allow a gradual depletion of the stored soil moisture throughout the season, without allowing it to drop low until the season ended. A late July irrigation assured adequate soil moisture during the tasse l and silking stages, which is criticaL He did not completely refill the soil moisture profile when he irrigated, so rainfall could be beneficially used by the crop, and he gradually allowed the soil moisture reserve to . be depleted as th e crop matured.
An ET model helps an irrigator who wants to lim it the water he applies to his crops. It allows him to monitor th e deple tion of water from his soil profile so that he knows when additional water must be added. It also gives him an idea of the rate water is used, so he can decide whethe r he wants to replace all or part of the WJter that the crop depletes from the soil.
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